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SimX DRYISfi PROCESS FOR TEA POWDEft 



ABSTRACT OF THB DISCLOSURE 

A spray dryingr process is described for producing 
an improved free-flowing, turbidity-free/ tea powder which 
has a rapid rate of dispersibility and dissolution upon 
reeonstitution in cold water', The process involves the 
incabation of a tea extract with an appropriate enssyme 
preparation either before or after the tea extract has 
been subjected to a cold water solubi ligation operation* 
The extract is then concentrated in an evaporator or similar 
device and the tea extract is then spray dried at a solids 
concentrations of above about 51%. When eoispaxed to conventional 
spray dried tea powders, the tea powder produced by the 
present process has a isore rapid rate of dispersibility 
and dissolution upon reconstitxitioa in cold water. 



The oafcoditaeets of the invention in which an exclusive 
property or privilege -its claimed are defined as follows* 

1, A process for preparing a free-flowing turbidity- 
free tea powder which .has a rapid rate of dispersibiiity and 
dissolution upon reoonstitution in cold water, eotsprising a 
combination of steps of 

(a) incubating a tea extract with an appropriate 
ajoount of peetina** and processing tha extract until a cold 
water soluble tea concentrate of above 51% solids concentration 
is obtained, and 

thy spray drying the highly concentrated tea extract 
under conventional spray drying conditions ^ 

a. A process as defined in Claim 1, wherein the tea 
extract is incubated with approximately Q. 50-1.0* of pectinate 
to the weight o£ tea solids and then processing the same into a 
cold water soluble tea concentrate of above about 51%. solids ■ 
concentrate. 

V 3. A process as defined in Claim X, wherein the 
temperature "of the incubation step ranges from about 20 *C to 
65*C« 

4, A process as defined in Claim 2, wherein the 
tessperature during the incubation period is about 50*C. 

5, a process as defined in Claim 4 wherein the 
incubation period is for approximately 30 minutes to one hour. 

6, A process as defined in Claim 5, wherein a 
predetermined amount of malto-dextrin is added to the tea 
concentrate and the concentrate adjusted to a tea solids concen- 
tration of about 60.8% prior to the spray drying step. 

7, A process as defined in Claim 1, wherein the tea 
extract is incubated with peetinase during a continuous filling < 
a tea extract storage tank and wherein the average incubation 
time is approximately 30 minutes. 
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*' A Process Cor preparing a free-flowing turbidity- 
free tea powder which has a rapid rate of disparsibility and 
dissolution upon ^constitution in cold water, comprising a 
conjbinstion of steps of 

(a) incubating a tea extract of about six (g}% solids 
concentration for approximately 30 minutes with 0.50 to 1.00% 
of pecfelnas* to the weight of tea solids at a temperature range 
of 20*0. to 65*C and processing the extract until a cold water 
soluble tea concentrate of about 51% solids concentration is 
obtained, and 

{fa} spray drying the highly concentrated tea extract 
under conventional spray drying conditions. 

9. As an improved article of manufacture, the tea 
powder obtained by the process of claim 1, wherein the resulting 
tea powder is free-flowing, turl>idity~free and having a rapid 
rate of dispersibility and dissolution upon reconstitation in 
cold water of about ? s c. 
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fieu> or tmmf xosj 

This invention relates to a novel process for improving 
the rate of disperaibility and dissolution of a freeflewing, 
t«rhidity*-£ree spray dried tea powder upon reconstitution 
in sold water, More specifically, the invention relates 
to a process for treating tea extracts toy a combination 
of unique steps including the steps of incubating a tea 
extract with an appropriate ensyme preparation, preferably 
one having pectinase activity, either before or after the 
tea extract has been subjected to a cold water solubilization 
operation, thereafter concentrating the tea extract ana 
spray drying the tea extract at solids concentration of ; 
above about 51%, under conventional spray drying conditions, 
fhe tea powders of excellent cuality, color* clarity and 
payability that are obtained by this process are especially 
characterized by their rapid rate of dispersibility and 
dissolution upon reconstitution in cold water* 



fiESCRayglOKi OF PRIOR 

There are presently available a wide variety of spray 
drying processes for producing tea powders. However, 
these spray drying processes have not been found acceptable 
as producing a tea powder having a rapid rate of dispersi- 
bility and dissolution upon reconstitution in cold water* li 
view of our findings in the present, invention, we believe 
that these unsatisfactory results are primarily due to the 
low concentration of tea extracts that are normally required 
during spray drying operations to handlf the extracts , 
coupled with the unsatisfactory rheological properties of 
the tea extracts. 

Black tea is generally made from green tea leaves by 
subjecting the tea leaves to a series of processing 4& 



conditions including {15 withering, (2) roiling or otherwise 
disintegrating, (3) fermenting and W firing. Rolling or 
otter disintegration initiates the ensymie reactions of 
fermentation during which the characteristic color, flavour 
and aroma of black tea are developed, IShen the fermentation 
has progressed sufficiently, the tea leaves are fired 

dried). This arrests the ensvmic reactions and the 
resulting product possesses the characteristic abearance 
of black tea, (See, for example, Miliin, D. 3. * Sustidge, 
< 15673 Process Biochemistry 2 no. 6 page 9) . 
Slack tea extracts or infusions, as is well known in the 
art, are normally produced by a hot water countercurrent 
extraction process* Such processes are described, for 
example, in United States Patent 2,902,368* 2,915,334? 

3,063,0??? and 3,080,237 as well as other literature. 

Green tea includes freshly gathered tea leaves, tea 
leaves that have been freshly gathered and dried immediately, 
tea leaves that have been heat treated before drying and 
aqueous extracts of these leaves. In each instance, the 
green tea has undergone substantially no fermentation to 
the black state. 

The green tee or green tea extracts may also be converted 
to simulated black tea extracts, by chemical or ensym&tic 
means, as described in united States Patent Stos. 3,484*246 
and 3,649,297. 

Tea extracts, and particularly dried black tea extracts 
or simulated black tea extracts, when made to beverage 
concentration in water, generally become turbid, if the 
beverage or extract is allowed to cool, for example to room 
temperature or lower* The turbidity is caused by 
precipitated tea material which in the trade is normally 
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referred to as "crea**. Shis turbidity is highly objection- 
able to consumers of cold tea beverages. 

In order to produce a turhMity-free,. -water-soluble 
instant tea or tea extract, and particularly one that is 
soluble in cold water, it is generally necessary fco separate 
some ox all of the cream from the extract, *hi» is usually 
accomplished by cooling tfee extract, causing the crsaro to 
precipitate. The cream is then removed, for example , by 
centrifuging. 

The amount of cream removed by ceratrifeging varies 
with the leaf tea used in the extraction, the viscosity 
and concentration of the tea extract, the temperature of the 
extract, and the gravitational force supplied by the 
centrifuge. The amount of cream removed, for example, at 
70 c be in the range between 20 and 35* of the extracted 
tea solids if the extract is at 5 to 10% solids concentration 
and as low as 4 to S« if the extract is at lower concentrations 
(f or example, 0*5 to 1% solids concentration) , It is known 
that the removal of cold water insoluble* from tea extracts 
by centrifuging can be made more efficient if the extract 
is first treated with pectinase enzymes, probably because 
this reduces viscosity of the tea extracts. {See United 
States Patent m. 3,163,535 and Indian Patent m, 117, 003). 

If desired, the removed cream may be chemically 
solobllisted such as by means of oxidation at elevated pK 
and temperature. Suitable oxidants include oxygen and 
hydrogen peroxide, pH is elevated using a basic material 
such as, for example, sodium hydroxide or potassium hydroxide. 
After oxidation, pR may be lowered using edible acids such 
as phosphoric or acetic acid. The supernatant fraction and 
the solabilised cream fraction may then be reccmbined, 



concentrated, and dried. Alternatively, all or a portion 
of the cream may fee discarded, The drying may be 
accomplished by conventional processes, for example, bv 
spray drying, vacuum drying or freese drying. 

The spray drying process has been commercially popular 
because of the economical advantages of the process. 
However, it ha$ been found that cold water soluble tea 
powders produced by spray drying are generally dissolved 
in water at a temperature of ?° C aad as low as 0°C, 
Frequently the powder forms unsightly clumps in the water, 
and dissolution may take many minutes. The problem increases 
with decreasing temperature of the water, and this has been 
an obstacle to consumer acceptance of tea powders produced 
by Known spray drying processes. It is therefore highly 
important that an improved spray drying process be 
discovered which will produce a tea powder having a rapid 
rate of dispersibility and dissolution upon ^constitution 
in cold water. 

in the ease of tea powders produced by vacuum drying 
or freeste drying, the problem of clumping and slow 
dissolution is very slight compared with spray dried powder. 
However,, these drying processes have not been found satis- 
factory due to the significant economical disadvantages 
associated therewith. These include the expensive equipment 
necessary to carry out vacuum drying or freeze drying, the 
maintenance thereof, low productivity rates due to the 
slew rate of removal of water from the tea extract and the 
relatively large amount of energy required to carry out 
vacuum drying or freeze drying. 

insofar as improving the tea powders produced by spray 
drying, it has been proposed to eliminate the problem of 



clumping and slow dissolution in cold water by agglomerating 
the tea powders. Agglomeration prevents the clumping and 
increases the rate of dispersibility and dissolution upon 
reconetitution in cold water, but this additional operation 
Is an expensive process. It Ms also been proposed to add 
surface active agents of food grade to the tea powder, 
but no irsprevesient has been noted in these instances. It 
has also been thought that by varying the conditions of spray 
drying, the problem of clumping and slow dissolution of tea 
powders in cold water would be avoided, Bowver, these 
proposed modifications to the spray drying process have 
also not solved the problem of clamping and slow dissolution, 
accordingly, there has arisen a need in the industry for an 
improved spray drying process which will produce a free-flowing, 
turbidity-free tea powder which has a rapid rate of 
dispersibility and dissolution upon reconstitution in cold 
water * 

objects off rm xwrsmicm. 

It is an object of the present invention to produce an 
improved free-flowing, turbidity- free , tea powder which has a 
rapid rate of dispersibility and dissolution upon ^constitu- 
tion in cold water. It is a further object of the present; 
invention to provide an improved spray drying process for 
producing a free-flowing, turbidity-free, tea powder which 
has a rapid rate of dispersibility and dissolution upon 
reconstitute in cold water. It is yet another object 
of the present invention to produce a spray dried tea powder 
having a rapid rate of dispersibility and dissolution in cold 
water of about 7©C and lower. Another object of the present 
invention is to provide a tea powder having a rapid rate of 
dispersibility and dissolution upon reconstltution in cold 
water and without, a substantial destruction or loss of 
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desirable volatiles in the tea product. It is yet a further 
object of the present invention to provide a process for drying 
a tea powder with rapidity and economy and wherein the desired 
hulk density of the tea powder i«ay be easily maintained and 
controlled during, the drying process. Farther objects of the 
present invention will become apparent upon the understanding of 
the following description of selected embodiments of this 
invention and upon a study of the xpp&n&ti& claims. 

Thus, in accordance with the present teachings, a 
process is provided for preparing a free-flowing, turbidity-free 
tea powder which has a rapid rate of dispersibility end dissolution 
upon reconstitution in cold water. A tea extract is incubated 
with an appropriate amount of pactinase and the extract processed 
until a cold water soluble tea concentrate of above 51% solids 
concentration is obtained. The highly concentrated tea extract 
is then spray dried under conventional spray drying conditions. 

In accordance with & further teaching of the present 
invention an issproved tea powder produced by the process is 
obtained wherein the resulting tea powder is a free- flowing, 
turbidity- free material which has a rapid rate of disperslbility 
and dissolution upon reconsfcitution in cold water of about ? a C. 
MMB) mSCKLVTKM OF TOjg ISVBBglCW 

According to the process of the present invention, a 
tea extract may be prepared by any known extraction process, She 
tea extract is then incubated with an appropriate enzyme 
preparation at temperatures ranging from about 20*C to 65*C, 
but preferably at S0*C Sfte incubation period may be 
approximately 30 minutes to one hour or asore, depending upon 
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the enayase concentration and temperature at which the reaction 
takes place* 

It is believed that while the riieological modification 
of the tea extract may be measured by the reduction in 
viscosity of the tea extract, the desired modification 
is not. neoessarily a simple matter of redwing the viscosity 
of the tea extract. Instead, there are other modifications 
that hear consideration, such as the film forming character- 
1st ice of the tea extract, which in turn affect the character 
of the dried beads of tea powder as they are formed in the 
spxay dryer. Sore specifically, it is believed that the 
Theological modification is presumably related to partial 
or complete hydrolysis of the tea pectins, which axe likely 
to substantially control the rheological properties of the 
tea extract. Notwithstanding these beliefs, we have found 
that merely changing the rheological properties or concentra- 
tion of the tea extract will not produce the desired improve- 
ment in cold water d taper sibility and rate of dissolution. 
Instead, this change of rheoiogical properties must be coupled 
with the spray drying of the tea extract at high tea solids 
concentrations. 

The amount of the enayme preparation such as pectinase 
to be added to the tea extract will vary according to the 
source of the preparation. The suitability of the preparation 
to be used will be measured by its ability to reduce the 
viscosity of the tea extract to a desired or maximum degree 
at the leas* expensive cost in a reasonable time period. For 
example, a preparation made from Aspergillus niger (Miles 
Spark-L) * is used at a level of about 1.5-1.0% by weight of 
tea solids, and the cost of the enzyme is only approximately 
0.5 to U per pound of treated tea solids. Moreover, there 
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are other ensyme prewar at ions such as »ohm and Baass I>eetinol* 
591. and Cifoa Gsigy Irgaayme* XCiO which have similar economics 
and thus, have also proved satisfactory. 

After the tea extract has been incubated with an enssyme 
preparation such as pectinase, the extract may then he 
subjected to a cold water solubilization operation. The tea 
extract is then concentrated by known means such as in an 
evaporator or similar device and a final tea solids 
concentrate of above about 51% is obtained. Once the tea 
extract is processed into a cold water soluble tea concentrate 
of above about 51% -the extract is dried by conventional spray 
drying methods. By virtue of the unique combination of steps 
in the present invention, it is possible to spray dry a 
highly concentrated tea extract and control and maintain the 
desired bulK density of the tea powder resulting therefrom 
during the spray drying operation. This will permit a free- 
flowing, turbidity-free, tea powder to be produced by spray 
drying and which has a rapid rate of dispersibility and 
dissolution upon reeonstitution in cold water, 

Xn order to more precisely describe the nature of the 
present invention, the following specific examples will 
hereinafter be described. It should be understood, however, 
that the following descriptions are given solely by way of 
example, and are intended neither to delineate the scope off 
the invention nor limit the ambit of the appended claims. 

Sxample 1 

h commercially produced first tea extract of about six 
(S}% solids concentration was incubated for approximately 
thirty (30) minutes with 0.75% (w/w tea solids) of enzyme 
preparation of pectinase at temperature ot The first 

tea extract was then processed into a cold-water soluble tea 
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concentrate of approximately 54,5% solids concentration. 

A second tea extract produced in the aame manner, except 
that It was not treated with an enzyme preparation such as 
pectinase was also adjusted to a solids concentration of 54.5%. 

A third tea extract which also was not treated with 
pectinase was prepared and adjusted to a tea concentrate of 
37% solids concentration* 

She three tea extracts were then commercially spray dried 
and three batches of tea powder with equal hulk densities were 
obtained, 

when the tea powder produced from the first extract, 
which was treated with pectinase, was reconstituted in cold 
water of about 7«C, the rate of diepersibiUty and dissolution 
of the tea powder was excellent and substantially faster 
than the poor rate of dieeersibility and dissolution of the 
tea powders from the second and third extracts which were 
not treated with pectinase. 

Sxample 2 

A coswaercially produced first tea extract of about six 
m * solids concentration was incubated for approximately 
SO minutes with 0.75 (w/w tea solids) of enxyme preparation 
of pectinase at temperature of 53°C, She first tea extract 
was then processed into a cold-water soluble tea concentrate 
of approximately 51% solids concentration. 

& second cold-water soluble tea concentrate of approxi- 
mately 51% solids was produced in the same manner, except 
that it was not treated with an enssyiae preparation of 
pectinase. 

These two tea concentrates were then commercially spray 
dried and two batches of tea powder with equal bulk densities 
were obtained. 
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«hen the two tea powders were reconstituted in cold water 
of about ?°C, the tea powder frsss the pectinase treated 
extract dispersed and dissolved much faster than the tea 
powder from the untreated extract* 

^amgle J3 

& corsmercially produced first tea extract of about six 
{$) % solids concentration was incubated for approximately 
30 minutes with 0. 921 (w/w tea solids) of ensytae preparation 
of peotinase at temperature of 54°C, The first tea extract 
was then processed into a cold-water soluble tea concentrate 
10 of approximately 52.9% solids concentration. Malto-dextrin 
equal to the amount of tea solids was then added to the tea 
concentrate and the concentrate was adjusted to a solids 
concentration of 60„S%» 

A second cold-water soluble tea concentrate of about 
49„J% solids was produced in the same manner, except that 
the enayme preparation step of pectinase was omitted, 

These two tea concentrates were then commercially spray 
dried and two batches of tea powders of equal bulk densities 
were obtained. 

20 «h«n the two tea powders were reconstituted in cold 

water of about *?°C, the tea powder from the pectinase 
treated extract dispersed and dissolved substantially faster 
than the tea powder processed from the untreated extract, 

Sxarple 4 

During a continuous filling of a tea extract storage 
tank,, a pectins se preparation was added continuously at a 
rate of 6,77% of the tea solids content to a first tea 
extract flow of about six (§) % solids concentration at 
temperature of about 54°C. the average incubation period 
of the first tea extract was 30 minutes, The tea extract was 
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then processed into a cold-water soluble tea concentrate of 
approximately 51. 3% solids concentration. 

& second tea extract flow of 51.0% solids was produced 
in the same wanner, except for the pectinase treatment step. 

Shese two tea extracts were subsequently spray dried 
fey conventional means and two batches of tea powders of 
egual bulk densities were obtained. 

When the two tea powders were reconstituted in cold water 
of about 7°C, the tea powder from the prolinase treated 
extract dispersed and dissolved at a substantially faster 
rate than that of the untreated tea extract. 

it is apparent frc» the foregoing examples that a novel 
spray drying process is provided for preparing a free-flowing, 
turbidity-free tea powder. «hase tea powders have important 
advantages over conventionally spray dried powders, including 
improved flavour retention and faster dispersibility and 
dissolution upon reconstituticn in cold water and yield 
a tea beverage resembling fresh lead tea beverages in flavour 
and appearance. 

It should be manifest that while preferred embodiments of 
the present invention have been shown In Examples 1-4, the 
present invention is nevertheless capable of wide variation 
within the purview of the invention. For example, we have 
discovered that there are other means of modifying the 
rheological properties of the tea extracts, These other 
means include the use of prolonged heating, addition of 
calcium salts, and non-fat ©life solids, pectins or similar 
means that will diminish or increase the interaction of the 
tea pectins and other tea materials and produoe a change in 
the structure of the tea extracts. Also, we have found that 
other enzyme preparations such as those having proteolytic 
activity are capable of significantly changing the theological 
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properties of tea extracts. Furthermore, while the preferred 
embodiment adds the enssyme preparation step prior to the 
cold water solubilization operation, snch enzyme preparation 
operation way instead he added to the tea extract after 
the cold water solubilization operation. However, this 
will result in a tea powder, which upon reconstituticn 
is cold water, has increased turbidity which is an undesirable 
characteristic to consumers. 

It is believed that the present invention, its svodus 
operandi, and many of the advantages attendant thereto 
should be readily understood from the foregoing without 
further description. It also should be manifest that while 
preferred embodiments and examples have been shown and 
described for illustrative purposes, the present invention 
is nevertheless capable of broad variation within the purview 
of the invention as defined in the appended claims , 
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